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PURPOSE: A power controlling 
method for an IHROnstant Heating 
Roller) and a device thereof are 
provided to supply stable power to 
the IHR, regardless of a level or a 
frequency of a source voltage 
applied from an external, and to 
allow the IHR to reach a fixed target 
temperature rapidly while 
minimizing the generation of 
overshoot. 

CONSTITUTION: Whether a level of 
a source voltage supplied from an 
external is a first predetermined 
level or a second predetermined 
level larger than the first level is 
decided(10). If the source voltage 
level is the first level, the source 
voltage is supplied to a heating 
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resistor as a roller voltage at a second predetermined time interval, until the 
„' temperature of the heating resistor measured at a first predetermined time 
interval reaches a predetermined fixed target temperatureO 2). If the source 
voltage level is the second level, the source voltage is supplied to the heating 
resistor as the roller voltage only during a third predetermined time interval every 
half cycle of the source voltage, until the temperature of the heating resistor 
measured at the first predetermined time interval reaches the predetermined 
fixed target temperatureO 4). And as the temperature of the heating resistor 
approaches the predetermined fixed target temperature, the step 12 increases 
the second predetermined time and the step 14 reduces the third predetermined 
time, wherein the first predetermined time is over the second predetermined 
time. 
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3^ 7>«g l-el« 33 *iH ^ 3? ^17> 7flAl^C]-. o] 2l-f-S.-?-El 4li eflfo] 

^3. 41 ±^ Al^V n>cf ^^«V -^£71 ±^5] ^aV £.£7} € «fl*M Xl2 a] # tJ^ 

.2.3. l-Bj ^"a-^-S-Ai ^ig-afl ^s}^ (b)^Xl ^ ii eflfoi ^12 eil^oiel-ai 

<3, Xll i*<j Al# a>cf ^S7> i^S] ^a)- S-S *£7> "fl^l, ^^3] ofl ^7) c }-t} 

m ±.7$ ai^v ^<ji-o)1dv ii ;£<y-g- i-el 3<y-°.3.Ai ^ *1*<H (c)^* ^«)*1-Ji, 111 -£.£7} 

^av ja.^ A E «)| e^^-ofl a]-^, (b) #7)1^ X)2 ^ AjTl-g: #7M?1 -H (c) ^Tflfe *1]3 &3 A)#-g- 
7li, ^11 A^o. *|]2 i^j Al^V o]Aj-o] ^J-j. s^)o S ^-C}-. £)-?-3.^-El <?]7}-5|fe ii ^<y-^ aflf ^ 
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S. 1 

jf_33 33tr 

£1^^ #^<H1 3* 33 7>1 f-3* 3^- #3 *IM Ih^* *W>3 33 #-5L**K<=34. 

£ 2(a) ~ 2(g)!- 34* 3 J i L S-?-3 ^3*1^ ^3 3 33 ^ 332) 3^51 °13. 

£ 3* S. £33 ^fll2 33°H c])3 £L ^of 2]^ <g ^AHl-a 3333 33 g^-f^e o] t|.. 

£4r°J^ ii 3 < y-2) 33 ^33 ^Ho]c}.. 

51 5fe IE 1<H1 £.3€ ^14 ^7i]<Hl cfltr 3 33°ll 3th <a ^^Hl» 3*3371 33 1-S*3H34. 

£ 6* 3l ^3 Eflt* 3^ °J3 &i ^^O) ^3*1^7 33HH ^^5]^ ^. ^-Tgofl o]*V 33 *)}3 t^-fr 3 

^33 3?r 1^-9.31=33. 

£. 7* 32 &3 efl'g* <a^ ii 3^°1 ^3*lrr 3^ 3 33°ll 3«- 33 *)H 3 

^Sf7l 3*T S^o^Eo^. 

£ 8* 33 7>1 1^3 33-0)] 4s -g-^ 33 zieflHolcf. 

£ 9fe 3#3 33 3^-8: *r«8*M 3tb * Hr^l 3?b 33 *113 #*12) 335133. 

£ 10* 51 93 5l3?l ^ 0 J- ^l-r-^l 3 #^^1 2)3 al-lM* °4 33°i)2) 33.5lol3. 
£ 11* £ 9<H1 5i3€ ^t3t 3332] * tfTH 3tr 333«- <S 33<"ll2] 3^510)3. 

#^2] 34 £ 3 C § 
3^3 a. 3 

33^ 7]^ 55 n f^fi] *aj7l* 

* 3^* S3 2^-3 3^ v # fl^l 333 33 7^ #bKIHR: Instant Heating RollerHl 33 3-^*1, 33, 3 
3 7>1 *37> 3fe 33 3*oHl 3^2] ±i 33^- ^^3^r 33 7>3 »3* 3«- 33 33 3-3 3 3*1 33 
5! °1 3. 

H33M- 4^>7l f-3 3* 3"*HI>H ^*83fe #efl3 33 " Image Fixing Apparatus Havin 

g a Heater Energized and Controlled by Electric Energy" 3^ *1132l 33 33 3 J: US5,627,634, " Image H 
eating Apparatus with control for Phase Control of Alternating Current" 3^ ^132) US5,907,743 3 " Ima 
ge Heating Apparatus" 3^ *)132) US5,994,671<>11 71)333 Si.3. 37H1 71H3 ^2fl3 33 33 33-§- ,g- a.^- 

33- ?flfe(Canon) 333 t 1 * 33 3^°fl ^-8-^1* 3^3, ^3 $3 ^ 3^ #3t1 

(flicker)3 34- 
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4€- f^^l *\}°] " Heater having heat generating resistors" e}-& afl-^ ^1^- ^^ ^S. US5.37 

6,773 ^ " Image heating apparatus with driving roller having low themal expansion coefficient outer laye 
r " Effe US5,621,510°fl 7]\s.]S\o] 

Ai*«- *i3 *t]°1 W&*H ^-f, H^«U ^12] SfK Alternating Curre 

nt) sll'gol «fl 3# *^-§- «4|-S- #<H. HfifJ #*]a] t-ei7> 110 ~ 1 

30 -S-S-g-^-S. -id^€ 6 ~ 80 s] Ai#?M- £fe fl 3)^ 7]-<g l-^o] ^ o. 180 _ 23 

0-1-H^ ell'i* £fe 4^ ^HS^, 4<y ^=. 7 > zj^ 71-1 jnfj- #<y-g- <y^s>^ a}^ <y 

^EflS] fe£ Ai^V *&) #Bl7l S.^^- 1^>7ll SRr «-*H^°l olcf. o^H, S-Ajol£, ^£ 3) ^6\] 



°)ei?r, ^ A <M?J ^ SUfe ^Efl2] Alej 40] « 0 V^o] *}^V nl^- s.*] oJ;£ US5,376,773«^1 7flAl5)ol & 

Cf. ZLE^uf, Ol Hj-^o)] Sl^, 3]^ 7>9t o]7l-E]^ ^l^^ol 1^ ^ o]^}S_ ^p]} S)^, j7JjL ^-s- £^ oj- 

<>]^J!-^ 7l#5l 4^.|) 

^ oij^s. a]^ 7 ]-<g 4e1# ^o] ^^§>fe el] 01 cf. 

a. iJ-igo) ol^-^lA)- -oi-^r 4^ 7l^a) 4^1^-, -$7} *m 3)^ 7>1 1-ej* ^ ^ ^ ^oj ^] 



3]-^* o| =7] ^sl], 3)3 7>1 »e]» 5fl?n*V SM S|-Aj- ^-^ofl 5^0^, ^7) 3)^ 7><S -f-e^ 

oil ^1 ^-^-sl^ »ei ^1H^>^ ^- 21 *i 7f1 ^^1 #3 

7V« (a) ^7114, Aj-7] ^<y-2l all^f ol Aj- 7 ] 5fl>iol5l.ji ^-^s!^, ^)1 1 A|^V n >cl- ^^«V 

#71 ^1 Ai%Vo^ ^.^71- i^fi) 2g*|- S-S ^£7> ^ nfl^Al ^2 ±^ ^ #7l ^oj-^- Aj- 7 ) 

^.S.A-1 ^j-7) A^J-ofl ^"g-Sl-^ (b) ^7^1 ^ Aj-7] ii ^<y-o| 5,1^0] Aj-71 ^2 ±^ l\Mo]^JL ^E]^, Aj-7] ^ 

1 ±^ ^RV °>cl- ^3«- #71 ^-1 7l%V2l ^£7> #71 ^aj. S.^ ^. £7 ]. ^ nfl^l, Aj-7] di^ ^°j-2l ufl a> 

^7l ^13 A]?i -g-^cHlnl #7l ii ^oj-^. ^. 7 | s.^ ^a^^ # 7 1 -g-<l X^cfl ^sRr (c) ^TflS. c»l 

^-<HAl a, #71 ^"l A-l#Sl -8:^71- #71 A^aj- S.^ ^°ri<Hl 5-^^ Ofel-, # 7 ] (b) cj-7flfe #7] ^2 dl^ ^71 

* #7)-Al7lJl #71 (c) ^Tllfe ^3 AlTl^- ^A^lJl, #7l ^1 Al 7l^- #7l ^2 ±^ ol#o} ^ ol 



#71 4^1* °l^-7l #7l 2\^S 7>1 »El» flt!- ^i^ *IH ^^sl-^ ^-igofl ei^i ^-^ 

^, Sl-SfSJfel #7l ^ #^sKr °d^-¥-2r, #71 Ai^) ojs^^ej <y^^ V ii ^.y-sl e))«ii- 

^"4, #7l #7l ^1 ±7$ -SriSr aijii«>j7, uim^ #§1^^ ^i Hlja-v-af #7] ^-Aj^ -^i 

1- #7l ±^S] ^zj- s-s. -£-£4 Hlasl-Ji, #^Sr^ ^2 uliE-?-2}-, #?1 #7| ^2 ±^ 
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#3*Rr X]4 -#7) XU, ^7) X]2, Xl3 ^ ^-71 Xl4 «] JH^f l-S^B^ <a^tb ^sfl-jq- ^ 

7i #«t^ -g^i-ai ^ ai^# #^5]-^ xh-^ % #7} #q <tm%-3-*?-n #7i *d<y-a- -s- 



-& tt-'Sofl 3* 33 7>1 1-el-i- #3 XM ^-§- ^ ««V %i-2:5H ^^*cf. 

£ t^ofl 2]*!: 33 7>1 1-El* ^tb #=1 XH «o V> 3-§- ^^«1"7) #S^M>H5.Ai, ^o}-o] 4 

3 ^Sfl^l "cJ-^-sL u 21 ii #<2-§- ^^Hr ^3:741(^110 ~ Xll4 ^Xl-I-).5L o^o^cf. 

£ 1^1 51^1^ &n XM H J-^-Sr 33 7><1 *ei(niiAi)i. j=u) ^3"§- 3-*l( D l-E*lHH 

aj-cj.. ^ 7 H, 2]^ 7 >«a ^(warm up) ^RV^ol w}^ X\i}vfto)) ^aj- £- £ o|] =^ flo.^, S ui s)- 

# ^^-i- H^H 3"*1 °fl» 1"^ = ^1-+ ^>7l°l ^3)- Al^Efl^Ai Aj-g-^Cf. 

•33, si^-a^-ei ^•^•sife Mf r ^Efl^i ^•a-si efl<§oi *m ±7$ ^i*a°i7> xi2 ^3 5M«y7i-» ^-^ckxuo 

'SX]). ^H. XI 2 ±^ ellt^r XI 1 ^3 ellf^cf Hcf. °fl* #3, XI 1 ^f^fr no -130 fS7} ^ ^ JUjI, 
XI 2 rfc^S efl'i-e- 180 -230 tI7} ^ ^ ^cf. 

£ 2(a) ~ 2(g)-l--& ±^ li'SS) 10%, 20%, 25%, 33%, 50%, 67% ^ 100%7> -f-El ^"y-O-S. ?]7l-5l^ 

* M-Efvflji, z| 4^£<H| iLoj^l a> ^7l(T/2) 4^1-^ ^r°3 ^Bl€ -¥-^-[olsl-, # ^(full on) 

^%>-o.^ ii ^<y-ol ^-^-sl^ i4^v)14. °1^K -S-^ ^ al s) ^1 1- ^.H(full off) ai^ef *Vcf. 



^S>J1, -g:£o)l Aj-g-^^ ^2 ^ Al^ £ 2(a) ~ 2(gH] £A]^ H>2f ^-ol 7>^Al7lJl, ^5L7f i 

Jg3] Aj3}- f£oi| t^^- nfl^) 7 >^^1 X12 ^ Al^V 7_V^ o.S. ii Al<a-* »e1 ^^ASAi >£<g 7^^] 
tbcf(^i2 ^-Xl). X]12 'SXlfe, 'i-'g ^-£7]- ^^S] s.^ -&S.<^1 ^ Xl2 a]^ 

t<g 7-i* 0 Vo] ^. £7 > ^z)- s.^ ^3E.ofl ±^ »v<g 7^j-o. S 

# 21*]^. »1 nfl, ^^-21 ^SL±± t<g 7i%V^. S «-El 51^1 nV, 3]^ f-El 



XU a1tJ.£ X| 2 ±7$ aItJ- olAj-o]^, £ 2(a) - 2(gHl £Al^) u}sq- ^-o) t)U ^^(71)0. <y ^ ^ 
^ ^°J-2l 13-21 ^7l(T)2] 5Hfls. ^ 3X^\. °] nfl, £ 2(a)«^l £A]^ u>a|- ^-0] <g ^ ^oj-o] 10 %7> 

^■y-AS-A-l ?^tl-<£ X12 ^ AlTi^- 4.5T71- ^Cf. Ol nfl, 107fl2] til^S-^oflA] l7fl°Vol § ^. ^iojjl, 97fl^ § 

^^olsLS., ii ^<a-2l 10%-LVol ^«?}-6.S.Ai ^-^^-i- 22 ^ Slcf. £ 2(b), 2(c), 2(d), 2(e) ^ 

2(g)2l zjzi- £a|^ ^-ol ^^-o] 20%, 25%, 33%, 50% ^ 100%7> ^<a-o_S.A] ^-^cf^ 7fl2 ±^ 
Al<i(T2)^ T21 2^11, T21 1.5m, T, T2] 0.5«fl ^ T2] oufl ^ <^e1 ^jo S + o^cf. o] nfl, £ 2 (d) ^ £ 2 

(f)°fl 3|-*g.E-i-oflAl ^12 Al?i^ zl-z]- T ^ T/2<>1<4. zleIH-, £ 2(d0<^] £a]^ ^-^£<H1 n+el- #92 

^- ^-^ ii #^-21 33%7> -g-^-sl^ h}.^, i 2(f)°fl £A]^ 3i|-^£ofl ofe)- #<2-S: ^^H- tJj£- ^ 

°22l 67%7> ^-^-^cf. o)^, £ 2 (fHl iA]^ 3|-^f>l] 21^ 7|-f, ii ^oj-o. ai ^ 7 ) 7 |. o>qe). ^7l-S-<y; ^•^•sl 
71 nfl^o|cf. 



i l°fl £Al^l x)i2 cj-XHl cfltb ^- ^• c l 0 11 2]^- 2J aj A )<^)=. 40. jj). ^.ol ^«.^V # a *j.oJ #31^-14. 
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^ -grJEafi "H-el- 7V^^ *1]2 &3 a]tJ- 7J-3 ii ^<y-# *-g-*Mv+ ^-^1(^)20 ~ *l]28 ^3)!-) 3. ol 



n><g, ^3 5)1^0) 5)]>golS)-^l ^El<g, 7^3] -&£7> *fl 1 £r£JiLCf 2j-S:7> 

# *^:*!-cf(^20 #7}]). o^H, *fli ±7$ a]^ 7><g X<£ ^51 °fl-i- -f-^ 140°CS-f 5L#€ ^ & 

4. °1 "A, #7§^ -8r£7> *fll ilcf ^ .2.5. ^S^, *fl2 ^ 7}±X\?)3. 

*\]2 ±^ a]# i}^o_g_ ±+ ^-<3 ^'Sj-o.s. ^-^-^(^122 #7fl). *)l22 <3;7fl^ -f-^ £ 2g°fl £Al<g u]- 

2j- *1]2 4^ Al#-g- -0' #rfcA] 7| Jl, 100%# ^"y-^-S-Ai ^ o|cf. 



nelM-, 7\^2\ ^£7> *fll rfc^ -8rS^.C)- 3*) % *fl2 A]^ ^ 7 >Al7lJl, ^7>^ *fl2 

4:^ Al^V #3 o.s ±+ ^£ ^ ^fAS *##4(*|24 #7fl). *fl24 #7)]^ <^1# §^ £ 2cHl £>1 € h>s)- £ 
°] ^12 A]7j-g- .T'S &7}a)7]jl, ±^ ^<y-o| 33%» #&| ^-g-^- ^ 91^- 



422 3^ 7fl24 <S7fl:fo)1, ^-^ A^J-el ^£7} i^s) ^- E oi 7 ># ^r^*!-cf (^26 #7fl). °><a, 

7^ 0 VS1 4i^Sl Aja}- -H-S. ^i7l- o>id 3} 0.3. ^^-S)^, *fl20 #7fl3. ^2.5., *fl 1 ±^ 

7} ±^S] ^zj- s-a -8:51<y 5} ^-<1 A^%Vo.s. ±+ ^oj.^. Al? j. ^.o> -g-^-sl-xl ^cf(^l28 

^7^1). Olfe, >£<g A^J-S] ^£7> ^5)-^ Ajzj- s. a -g-£<^] E'Sf ABS, 71^1 ^oj- o) ^-^-£)C^ ^-<g 7]*j- 



£.4fe rt^ ^"y-^ ^7)21 3}-^£SAi, iE^- ^Efl2l ±^ ^^(32) ^ ^Efl^ ^°0-(30)# l| 



B)]fol ^2 i:A^ eil^go] ^-CJ-S]^, ^11 AjTV n >cf ^Tgt!- ^ V< 1 ^^"31 ££<H1 a)-El- 

A^J-sl -&5L7)- 4a- 5. ^£71- ^ nfl^l ^13 ^71(36)* 7l-^Al7l ji, 7 >^^1 ^|3 ±^ a1tV( T 3) 

(36) -^•iHl'S ii aJ^* »e1 ^^S-Ai ^-g A^J-<H1 ^sl-^ 4fA|-l- ±^ #<$2] nfl S> ^7](T/2)n>cf w>4ia] o. 

S ^^*V^(^|14 ^Til). <*l7H, ^3 ±^ A]7J-(T3)* Jl^^ 7-l* 0 t-Sl ^£o)l 4e}. 7>^E]H, ii 

^Aj-z|olef €r)-7|-. o] nfl, hV ^7l(T/2) €^ ^H^]S]-^ ^ ^o]) ^ 

Al#-i- M-El-tfljl, ^«V^-<H] .^^S>fe ii ^-a- 0 ! ^ V< 1 7-^j-ofl ^-^-S]^ Al^J-O] Al 7j.^. ^El-^Cf. 

X7J- 2001^^ £ 4<>\] £a)^ H>ai. ^-oi ? 207fl^ i27fls] ^a o vz|s. (34) ^. ^oj. 

#91 m ±7$ Ai^-ofl sfltg-?bcf. o)4 ^-oi, ^oj-o; e)]^oi ^ eflt<g «fl, ^- ^^ofl ^ev 

» 0 v ^^r, £ 4°\] 5LAl^1 n><4 ^-o] A _ B(£fei C _ D ) ^-Ti^Ai^ ^-^-5>^ <£jl B -C(£^, D~E) 9-^1 

A^fe ii Al^^- ^-^-sl-^ ^4-1" ^ ^7l(T/2)°>cf HV^Aj o.^ ^^^-cf. 



°1 nfl, ^3 Al^ ^-£CH] 4^ ^Aj.4^ 7 fl^l- ^-el ^^Cf. ofl-i. s.o^ f ^3 A]7j-g- ±7} A^HfloflAl 

^^431 7fl^» gro] ^ ^AJ" ^Efl^l^ ^4 V ^S) 7fl^» 3,7) A 0 >EfliLrf 2j Tfl ^^4. °1 "fl . t'S Al^J-S] ^.^J. ^ 
3 3 -^^ofl iq-el- ^)13 i^j Al7i# ^-i^Cf. 2fll4*>^, ^ 7J-SJ-2) i^2l ^ zj- 

i l°fl £A]^ ^fll4 #71H cfl*V a. ^ofl 21*}" °J ^A]ofl# 4^.4 ^.o] ^if*}- ^isj-o} #^a-4. 
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£ 5fe 51 lo\) 5E.Al3a 7(|14 43H tfl«- 4 4 t 3 6 fl 44 4 -S^H* 4*3*1-71 44 §3.-?- , 44 ^JE 

ofi 45+ 7V44 7fl3 Al^Vofl ^-g-«|-oj ^<y--g- -§.^.5^ <E!-7ll(*))40 ~ 2)148 431*) ^ ^4 -grS^ £ 

43fe7Hl #-§-SH 44^1 ^4 #^A]?lfe e 7)] (^1150 ^ 7fl52 47H#)5L ol^ol^lcf. 

^ 443 eflfo) entoi^ji ^ci-siia, ^21 ^£ 7 > ^2 ^4 45^4 3471--1- 4444(211 

40 4t1)). <*\7}*\, 7))2 -grSL^r 7)1 1 ajji, aj ^ 7 }4 1^2} -&S. ofl» s-^ lOOtS.^ SL# 

€ 4 SI 4. 31444, ^ 443 eflt^ 7)U ^ 5)1^^.4 €■ 7)12 2fl»I°l Hi, #1 t^J-^ ^5L a o v^ x\ 
#o] -fe^ ^-JsMI 344 ^^.7> 5U 71 nfl^olcf. 



oio^ ^sj.^ ^ ^£214 3£ 4-^3. 4-4=14, 7)13 ±$ Al?!^- ^Jl, nfl n} ^7l.(T/2)S] 

*7}4 7)13 i^j A]7l -g-^lnV ^oj.^. ^v<g ^jfl-o.s. ^t}jL 7)]40 4*113 4 *8 44( 7)1 42 4*11). ^7H, ^3 

^ A)^ ^71- A] ?J o]-f}.i^ ig-<g ^*J-2l ^£7> 44-g- 44 T^o)] #£-4 A] ^ ^-Oj ^^. 7 > 

Sl7l nfl^-olcf. o|£. #ol, ^ 7 }4 *))3 4^ a]^ T/47> 4 ^ 44. 4, 87fl2l 444*^ 4^r 51 4<Hl 5i4€ X| 3 

Al 4(36)4 107flSl 4441"* ^3 ^ Al^J-O.^. ^7l-« ^ 44- 



nem-, 44 a^s) ^ £7l . ^2 ^ 4513.4 34 44=14, 44 t^o} ^. £7 ]. ^ 3 ± ^ ^SL fit} 3 

&7}9 ^^(7)144 4711). ^7lAi, X]3 ^£L^r i^Sl ^4 -=-3. -g:.£°)l o)i^ ^ £ e^*l '4^H ^ 

SIAH, al^g 7V<S 1-e^Sl S4 a)l# 150°CsL-f 3 ^ 51-5-4, ^12 ^ -8:£iL4 H4. 



4°J, #1 A^j-o^ ^. £7 ]. -8r£Ji4 44^14, ^, TRl-o} ^. £7 } xi 2 OIAJ-Ol^l 

7fl3 ^rS.iL4 ^j^: 3 44^14, ^7>A1^D1 X13 A] #-g- ^ A ) 71J1, 4^4 7fl3 Al 7^ ^^}uY ^ 

^ 44-1- 44 7-1 -§-^-4^-, ^144 47113. 4*844(^46 4^1). °)7]*\, ^7H^4 ^313 ^ 4^^-14 
°l-fh^, 44 71 421 ^£7> 7)12 4£a.4 44 7-1421 a-ia-i^ 2,7^17171 ^sflA-1014. 

a-1, 7113 ^ Al^-ol 7^^^ 3,2. xl3 Al^l-ol ^-^ ^aj-z^o^ 7fl^7j- fols^ 5J^- 2lnlt!-4. °)1# #4, ^14 
6 47l|^ 7)13 ^ Al^l-ol 51-- ^Aj-z^-21 711^1- 7711S. 4^44 44- °lfe ^3 A^ol 7T/2XAS. 4^4 

^1 *D444. 



rie-14, 44 aI-sj-21 -g-^71- t)]3 4s. Ji4 ^4 ^ ^0.5. ^cis)^, ^ ^* 0 vo| ^13 ±^ 4i a.4 

3H.S., 7fl3 ±^ AlTl^ 4^a1^, d^- 4^ xl3 Al^l ^olo)|n> ^oj.^- ^-<a ^*J-o. s ^.^.^vcl-Cxl 
48 47))). <^1# 7)148 47llfe ^113 ^ Al^lol ^-^ ^44^1 7fl^# 371JS. #4 44- °lfe t))3 ^14ol 

3T/2XS. 4i4 534 ^1^144. °14 44 ^146 471H1A-] 4^^ t))3 4i4 44^.^ t)H8 4t1H1a1 ^l3 
A 14°l ci ^14. 



*)148 47fl^Ml, 44 71421 -8,^7} 4i^2l 44 4^471-1- 4444(^150 4^1). 44, 44 ^5,7} 4i 

>g2l ^4 ^-s -g:£ 7 > o}^ 7io_s, 44=14, ^48 47fll- 4 A 1 ^r^4s^Ai ^ a1*j-21 # c-i ^7M44. 

jialuf, «i-<a x-i^j-21 -g:£7l- i^2l =§4 43. 4i4 ^^-s. 44=14, 44°1 44 t!%vo. s ^-^-sl^ 44 
a144(2)152 47^1). olfe, 4 4^°fl 2\® 4^ 7fl4 4^4 ^r^4fe S4^ 4^)71- 4^ 4^°fl 21*11 4^=)^ 

534 4^1471 4*fl7lolcf. n}-el-Al, ^;<g X-l*J-2l ^SJ- S-S. 44^l7l7l ^BflA-l, Hi ^7l(T/2HH ± + 

44°1 ^^-sl^ B-C(£^, D-E) ^4°fl ^7i)4^ 444^1 7fl^^ 1-4 37i)s. 4444. 



4^-, 44°1 2)U ^4 fee] eflf-g- 7 >^ a. ^ 4^4 44 2142} ^£7> ^4 

^-S 45L ii4 ^4 nfl, 1- 4 4^4 4 5.H 4°l7l-47i 44 7-1421 ^7^1 ^jcf. oi m, s-s. ^ 
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£ 14 *]*J-2] ^£7> aj-g- ^s- t)]i ± ^ a| 7_H] 5.*)-^ # ^, ^12 4^1 4 

4. ^2.3., ^d^^l 7]44 g<§ ^3 -&i7> l-e}z}- ^ $14. 44°fl, 7-J* 0 l-4 -o.^ ^aj- s. a ^ 

toll ^ 7l|i a]7»1 i^-^ * £ % + 9] ^» 4i a ^ 2 4.3 A]Q£. ^7>a) ? 1c}-. 



£4. 44°1 7)]2 ^ fc3 5))^* 7>^ ^-f, £ ^tgofl 3]4 4«sj 7)]^ ^ -g:£7l- aj 4 

-£-51 J±4 ^-i- m nfl aV ^4 ^21 ^i«V^-<Hl 4#4« efl« #4 £ 4<Hl 5l4£ a-B ^ C-D ^^HMfe 44 
# ^44 ^31 ^tV-Sfo)] ^Aj-z^-s. ^ s.^ £ 4 <H) 51 a^ B-C ^ D-E ^4<>)14£r ^oj-^. ^^sfir ^4# 
4444 4*j 7]-1 1-Eloll £<I 7.i*j-o| ^at- ,£-5144 ^7H44. 4, 34 4S. 451 iL4 41 444 

4517> aj-g- ^a- ^uv^-s] ^Aj-zi^oj 7) |^s. s ^3 ^ A^-g- ^7M44. 44<4 34 ^-S. -£-51*11 44 

7144 -8r£7l- ^34 ^4 ^4-^4 4444 7fl^# ^3 ± q A]7j-g- 4^444- o] nfl, T.-)*J-2j ^ 

7> ^£«ii 51444 ^1)1 ^3 44 *4 ii *i<3-g- ^4^ 4-a- ^4444. 



4^4 51 2 Slfe 51 3<H] £4€ a. ^o)] *)ej ^ ^ 7 ,^ ^l-mi^tLBl 34 Sns. 444 nfl^ ^ 

*844. <>]4. 34 44 44°fl ^ 44^" ^*Rr 4 4^1 2]4 43 *I14 W&<* tfl«fl 4-§"4 4°1 

i 6^ ^11 efl^glr "3^ rt^ ^^^lfe ^-Efl^l^ ^^51^ s|« ^ 

^^1, ^11 eflt^- ii ^<H^^ ^Aj- aj-eJI oil*!, ^, ^112 ti:^^^ ^! aI^V d}^ ^-<g ^ 

*J-2] #^^cf(^l80 ^711). ol nfl, *fl80 ^TiHlAi ^£71- ±^2] S.£ ^S.!- 3r^sl-fe7>* ^4- 

tl:Cf(7ll82 ti-7^1). 



^VOJ, ^]80 #3HAi ^ E7 > i^2) ^z)- -H-a 2,jq-^l ^ ?JAa 7)180 ^^lS. ^I^^cf. 

^em, 7fl80 -a-^o)lAl ^£7} i^el s-a ^r£H4 aj ^ ^ 7)12 Al^ ^Al^Jl, 

^€ ^12 dbaj Al^V ^VzjilS. ii ^1 7.i*J-o.s. ^^^(^84 ^^1). a)l^c)l, ^7)1 ^aj^[ ^*J-2i ^ 

£7} ^Sj" ^ -&£a.Cl- 7-l*J-0)l ^ ^)<y- ^_ T^-Al ^-^>7l ^SflA-1, 7)12 AlTj-^ # 

^Al^lcf. ^Ei^s, el#(ripple) ^-^Jol a)±ty^ ^ ojcf ^ 84 ^t)1^, t))2 4i^J a)^ ofl* s-^, £ 2 d°1] £a^ 
44 ^^l TS #:fcAl^ ( aJ^Sl 33%-Jl-ol «}-<g ^*J-o_S. ^-^SlS^- 



£ 7*8- *112 ±^ ^l«S^r ai^ol ^<Hxl^ ^JaJ- ^ -^^o)l 4 ^ ^l^ w o v ^l" A 4 

^471 fl*V fs^E^, ^.^^ -g-i^] 44 ^"y-* ^-^-4714 #^:47lfe #3](t)]90 ~ ^1194 ^7^1 

1- S> 7)144 ~ 7)|52 ^7illr)S <>1^4?I4. 



>H12 ellf* #<So] ^o^^l^ TgAj- Aj-EfldlA^ a ^7)l^o)l, 7)11 4^ n>cl- ^-<a xi*j-2] 

^?!-4(*)l90 °1 ^190 ^-^^ *£7> 4iajoi ^sf- s- K -2-511- #_44^7l-# ^^4( 

^192 #7)1). °1 "A, *£7> rtajsl aJ4 s-a ^-sl oi^l-?! o.s ^•^■sl'd, ^-1 4*J-4 -8r-£ ^5L# #4 

7i 4=))a-i £ 5o1 | £ a]^ ^144 ^t)1s. 44 ^-7i]l-(^44 ~ 7)152 44-l-)€- -r^*4. 

1 v< a ^1%4 8r£.°ll 44 *l)3 ±$ 4^ ^ai^i »v<a 7-i*j-si ^5L a o v^ #<a ^ SI 4. 



^e14, ^190 #3H1a-i ^£7} di^§4 ^4 ^S. ^44^r ^£ 4451^, *lll ±^ 4^ ^.o> ^-<g 

7lfA£ 4°J-^ ^4^144(^194 4t)1). 
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£1,£3,£5,E6^£7^]# H^^M AA ^ S-& £51^ a]Aj 7}1 f-eM 3-7]$- 

aI^^-eI ^14 4^ Al^ol ^45)7) o]^o)] *fl4 -8-513 -M^slJl, 2713}-^ A^Jfe] ^4 ^ aItJ-o] 734^ 

7>1 l-el-I- H^<3 ^17> <Hi^ ^S. 1-8.?!- AjTiolcl-. rzels.3., *fl4 ±^ s-}A°] ^s]^, 

-9L7 r 0)1 « 1-^, 35 °C ^£.2} i^(normal) -8:512}- 55% Jttf #£«|-of A), *fl 4 4.3 5-S-J13. <g 

^€ <T 9XA. °1 "fi, ^ ^-S £r5L7> r£7l*r€ Al^«-E] 5 «.ol ^ nfl4*]^ Afl4 £-51^ <4| » »3 175°C3. ^ 

^Sjal, 5-g-°l ^5 -8-5i^r <=fl« S'S 165'CS. 10°C ^5L ^7)1 ^€4. 



ol^K ^rSL^r 100°C^ aj^ 7f1 1^3] -SrSLS.^-^ 5L#£)J1, Afl3 150°C2l #£] £^ * 

£ 8-8: 7>1 l-E^fi] Al^Vofl 4^ ^ ^2fl=S^, AjTj;-^ ^T^Jl, -£-5L# Z|Z}- AA^A. 



51 8°fl 51^ ^71^- ^^(102)4A £ 3 £ ^ t£ 5o)l 51^ a}^ Tflo} «J-rfol S7l^- Aj-E(|(102) 0}^£l 

3)^ 7><1 5f 7-82: °1 ^ ^ ^ ^"S 175°C<Hl St^^. o] ^-o) , 3]^ 7]-<! » 

^£ ^ ^5L7f ufl^- tB>s.S.S, -& ^-^ofl ^1<>| ig-^^. ±i ^<y-2l ell'Sol ^--g- n)| # -g, s)-^^ 7 fl 

7flo1s>i, ±i ^oj-o^ efl«go1 ^-a- n}| ^3 AlTj-ofl ^^21 7H^~1- ^1<^SM 5.tH ^e(IOO) 



°1*K ^1^ *M «o v ^«* ^r^s>^ a. ^-t^ofl 7><i #e1» ^t}- *m 40] aj-^s] ^Aj rj .§.3)..°- ^ 

£ 9^ ^i^*!- Afl^ H 0 >^^- ^^)5>7l fl^- ^- ^rgol) O)^ AJ-^O^ a.^t^.Al, Al^ <a^Y(110), 

*t-¥-(112), ^•t-?-(114), Afl<H JjL(n6), -g:£ ^ ^-(118), 42, m ^ ^4 Hl5I^-l-(120, 122, 12 

4 ^ 126) ^ ^i^ ^-¥-(128)3. 



^i^ °J3^-Uio)fe ^n^A m^r ?iJfs.Jf ei <y^v ii ^oj.^. ^pj. ^-ig«-(ii2), ^-a^ ^(114) ^ 
^i^ ^^-^f(i28)s. AA #^«-4. °1 ^, £ loll ^110 ^7^)» ^^S>7l iHsfl, ^°J" 41^(112)^ ^€ 

^(110)5LJfel ±^ efl-io] ^ i\M<£7} a)12 sUt^l-I- ^^sl-Jl, ^-t^ ^!H-¥-( 

ii6)s. wn&A. °i^k ^-a- *^-?-(ii2)si -g- ^-^°ii 21^1 «a Aj A ]oi|o) ^ ^ ^-a* ^-^<^ a 

&A Ao] #sl^-cf. 



£ lO^g- £ 9°11 SA]^ ^t-?-(112)2l ^. ^-TgoU 21 1.1 4^21 ?!■ <a ^>-H|sl 3lS.£S.A^ eflf 7j-oj.«. (150) ^ 
^-^-(152), ^<y- -g-HflJf(i54X 7l§ ^9J- ^-Aga. (156 ) ^ a] s « (158)S ^^j€4. 

i 10«11 £A|^ efl«i ^9j-^-(i50)fe <y 51-^(110)3.^- &1 ii Ai-a-(Vs)# ^^a)71ji, ^oj-^ ^ 

^-^•(152)3. #^t.l4. °1» flail, iH)^ 7 ch°i-¥-(150)fe ^oj. ^<y- 7 l(step down transformer)^. ^ ^ 

^•^-(152)^ sfl'g ^-ov^. (150)<H]Ai 7J4^ A^gj-ji, Aj = ig 7J4# *i<y- § U fl^-(i54)S f^sH, ^11- ^ 

n A<SQ ^AMr &A ^^-sV^ Ef°liLJ=(Dl)iiL ^ ojcf. 
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°1 nfl, ## _g.ana.Q54)- ^^ 152 )^ ^40] ^.g. «.«fls>jl, feu))^ gfl^-g- ^ Al jr(ols)., v]m a1 

^ef ##.)♦ «]ii-¥-(i58)s #3##. °1» ^1^, sltf £-«r)-¥-(154)fe 4°1^(D1)21 -g-^ ^slfe H^hg- £ 
fe aUHRI), ^«J-(R1)^ *§1 -S^slfe ^2flAlBl(Cl), ^^(Rl)sl- ^1 ^Slfe 2jt ^n v «(R2 ^ R3), 
(R2 ^ R3)2] AVo]sf wis a]^ AVol<H| o^slfe *i*J-(R4H Sl*H ^ 5*4. o)e-|*V t^-§- f-*fl 3tf §«B^- 

(154)fe 3 #3 ^1^-1-(R2 ^ R3H ^sfl -g^M H)S^-(158)S. -tlJlS.^ ^m^. 



^"^-¥-(156)^ i^el Al^-f. «1 51 -¥-(158)5. #3?>-#. 2lsfl, 7^ ^<y- H:^(156) 

fe Hls^-(i58)iq- <a^5)fe £fe ^i*j-(R5), ^%KR5)2f ^1 -S^fe ?1 2)1 a] e) (C2) ^ u] a « (i 58 )fi|- ^g- 

^ #€(VCC) *}<>]<% ^^Ife ^*J"(R6)«H1 2]*fl 9X^. tMJ* 7l§ ^-¥-(156)fe 7l§ 

*J3i» #<H lSOVa^H, Va fe &<Qs] #^-§: 2] n] *Vcf.)s. ^ 



«1S-Sf(158)^ 7l^ ^ ^^^-(156)°fl^ 7]^ ^Jr-J. Hi 57 A1JT2J- «] jEs}jI, HliL^ #f^l -g^s. 

*1 #^^7} 0UT21- -f-sfl 4eM, ^H-?-(ii6)fe #1?1 ^4-1- 2)-*j>-o.H ^<H*l #"£21 flit 

ol °il«- *# 1101-^^71- 220-l-S<?l7l-l- oiai^. ^ ojcf oil- n)a«.(i58)^ uls ^Jlf ^S^Vfe «| 

#*K + ), 7)^ a)^s oge^i, ^ og^ #*>(-) g> ^-tf^ #3*Hr #^ #A]~i- £fe ^3271(160) 

^ t..H7l (160)21 #3 ^^l" 2 !- « ^(VCC) A>o]oil <g;i£|fe 7]*J-(R7)oll 21 n ^-tgsj ^ °}cf. alJE7l(160)2l 
«1 wv^i <ys| #-xK + )3. °J3=lfe «|S A]jfi- a^- ^Eflal ^<y-2l 2)l>i<Hi 45}- ^^cf. «lS7l(l60) 
fi) hV^ <ya cj-4(_ )# ^.^ <y^£l^ 71^ Aijr 7 -|. al-sq. ^-o] vael- t ^, «1H H±2] n}iMo] i50VaJicl- ^l- 

o.^ «l517l(160)S.-¥-El " X-T feel £11^21 ^-t^ ^471- #^5)3., «1 51 Ajjr^ efl»fol i50Vaicf feA^ ttl-H7l( 
160)S.-¥-El " 3Z" fee] ^1^21 ^t^l ^2)-7> #^^cf. ^oi«.(ii 6 )^ ^^71- " 7l» fee] eilfs. ^^sl'S 4i 

>i ^<y-sl Efl«§^- 7fli fee| e)l>is. ol^sl-JL, ^4-7]- " ji" fee] efl»g5 ^^5]^ ±i ^°J-2] efl^-g; ^2 

feel BH*as <a^i«}-cf. 



3E 9<H1 £A]^ fe£ ^^^-(ii 8 )^ ^-<g feSL* ^§VJ1. ^« fe£» ^ll. ^2, *)l3 ^ ^]4 H151711- 

(120, 122, 124 ^ 126)S z|-z]- ^ 6<H1 £A]^ ^]80 ^Tll Sfe £ 7«^1 S.a]^1 ^]90 ^-7111- =^^§> 

7| 21*11, fes H.( 118 )fe zi^ 7><M -i-e^e] fe£# #^*>ji, a-g fei^Jf El ^*J-2] £ 
#^1 ^ SX^-. 



S. 3<H1 ^20 #7.1-1- ^^s]-7l 2]Sfl, HliE-?-(120)fe fei ^-^^-(118)^1^ fei# ^1 1 feSL 

2)- Hliiis}^, ulii^ ^lH-¥-(116)S. o] nfl, ^112 u]H-?-(122)fe fei ^^^-(118)°H^ ^-^^ fe£ 

1- i^2] ^z}- s-a ^£2} a]3isl-ji, ulm^ ^nfl- ^o]¥-(116)S. ^n^. ^7lAi, ^2 Hls«.( 12 2)fe £ 3°.l 51 

^126 #711 £fe -£ 5^1 5.a]^ ^150 #74]# ^^«>7l 2lsfl, ^.Jg# fe£.2}- ^ ^aV fei# Hl51s>ol, -f 
feiH-^l ^-<a#7>-i- HlSsl-JZ, H]JE# ^4(130)* ^<H-¥-(116)S. #^s}-fe EEfl, ^)|2 HlJE-?-(122)fe 

£ 6<H1 5LA)^ ^82 #7^1 afe 5L 7^1 5LA]^ ^92 #-7]l» ^^^7] ^Sfl, ^^8# -&5L71- ^ zj- -E.fi feiJicf a 7 ). f 

uiasj-ji, «l ja^ ^4(132)* ^l<>l-¥-(ii6)s. #^s]-fe 51 5^1 £Ai^ ^ 40 #^11- ^^sf7l 21*11, ^1 

3 «l51-?-(124)fe fe5L ^-^-¥-(118)^1^1 fe5L# ^12 ±^ fe512]- h]51s>J1, H]JE# afloj ^-(116)5. # 

^*lcf. ^44 #7ll# ^^§>7l 21411, «]51-?-(126)fe feSL ^^-^(118)<Hl Ai f£f ^3 ^ fe5L2]- H|3H 

sl-i, Hl^L^ ^1H-t-(116)S. #^«1#. 



## ^-^-¥-(i28)fe <a^^-(iio)s.-¥-Ei <y^^. ^ ^h^.(ii6)s.-¥-ei n-^sife -ti^i -§- 

l-Bl ^-1 #^#^ OUT1* -f-«rl #^*lcl-. 

^H-¥-(116)fe ^lll, 7|]2, ^113 ^ 7114 u|J2 «-■!:( 120, 122, 124 ^ 126)S-?-El <a^?l u]lil^ ^4*4 # 0 J- # 
t¥-(ii2)s-¥-El <a^# ^4^11 -g-#sH ^Isi* -§-^-¥-(128)3. #^*Vcl-. 
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afl^t)], ^^-¥-(116)^ £ 3°fl ^22 ^ 3124 #3]«-§: ^H^7] ^s|), ^fl 1 H] ffi^-C 120)°)H HlJffi^ ^sj-o)] 

-g-<S-5H 3l2 ^ ^Al^lTluf ^7}A)?1 j7, #^5)7^- ±^ A] ?J ii ^^0] ^ 

^¥-(128)1- -f-sl) ^¥-(128)» 3H*)-fe 3M Ai jrs. ^-xg^^ ^o^die)^ 

HlS-?-(122)S.^ ^4(130)<>il -8-&«H S. 3^)1 £A]^ ^|20 &*$f>}7]^ Sfe 3l28 #31-1- 

^*8?H}. ^, 3)20 #3]3. ^l^S>7l ^sfl, ^))ol«-(ii6)^ 312 HlS^-(122)<H]Ai u]5i^ -f^ ^ £-s_ 7 } 3} 

3" -g-^tV 3)1 «l51-¥-(120)<H)Ai u]m# cfA) Sj^^cf. ol nfl, ^28 #3)1- =^ 

$)*)), ^]<H-^(116)^ 3l2 «liH^-(122)ol)Ai H)^ f-Sfl -BrS.7} ^ SJ" -gr-£2f ^^^1 &-8r 

3]1 ±^ -g-oV ^oj- 0 ) ^.<g ^-^-s)^] °£ E -s. m« (128)1- ^|o]s^ Ala) 

3H AjJlS. ^SVcf. 



£*V, £ 5*1] £Al£ =T^J-7l ^Sfl, ^HJjL(u 6 )^ ^3 Hi 124)^) Ai v]M& ^J2]-# jg-fft ^ 

7> 3l2 Jicf 2j ^ ol^jEl^, 3)3 ±^ #7}a)?) ji, ^7>S 3)3 a)£- -g-^ofl ±+ #<$o) 

^-^(128)* fl-*fl -£<g ^ SXS.^ ^^-(128)1- 3)o)sl-fe ^13 3l<3 Aj^s. ^-Agevcf. 

2*h 3l46 Efe 3)48 #3l# <^*M ^Sfl, ^o^«-(ii 6 ) fe ^4 a] l26)3.¥-e) <y hIs^ ^4^) -§-#S}<*) 
3l3 rfc^ A]7i^ ^4iAl7)jl, ^-i?) 3l3 ii^ Al^V ^-oi-cll ii ^^-ol A}<a ^a. (128 ) S .«. E ] xy-oj 7^*J-o.S 

^1^ ^-^-¥-(128)l- ^H*]-^ *1H Alj:! ^-^^ 2.^-, ^152 <&7il«- ^r^5]-7| ^^fl, ^^-¥-(116)^ ^ 
2 a]jI»a.(122)^Ai HlS^ -g-sfl ^ ^£7} S-fi -grtsq- ^-<g^. o_jg. ^1^5]^, ii ^^0} ^ 

^(128)«- -S-«fl 7i*j-o.s. ^S)^l ^tL (128 )s. Al^- 



7\]z\A, ^^-¥-(116)^ ^12 H|S-¥-(122)ol|A-l ulJH^ ^Jj-(132)# ^-*fl -2-5.2} ^ zV s.^ £-^7} % 0.3. 

£ 6 <H1 £A|^ ^84 #31 ^ £. 7<H1 £a]^ ^94 ^^}s. ^^*>cf. ^oj. ^if *L(112HH ^ 
♦ *=fl ^«y-el sfl^ol efl^o] o. s ?!Ai5)ia, ^)184 #7il# ^Sl-7] ^6fl, ^01^(116)^ uliaS ^ 

2K132H1 -g-^sl-ol ^12 Al^V-g- ^A^lol, ^7\Q t\}2 ±^ Aj^l- ^3 0.3. ii ^-a-o) ^-^--^(^S)* 
Jfall ^1 ^ Sa^-s- xl^ ^-^-?-(128)» ^H^l-fe €^ ^flol ^lit ^ v ^*Vcl-. °1 nfl, ^-t¥-( 

112)0)lA^ ^->t^ ^ail-S. ^ ii ^OJ-o^ 5,1^0] ^ 2 ^ efl.gol ^ olAlSl-a, 3194 #3]# ^^5>7l fl*fl, ^)] 

°1-¥-(116)fe HlS^ ^s)-(132)<H] -g-^sl-^ ^]i ^o> ii Aloj-ol ^.^.«. (128 )1. -f-sfl ^-.g xjfos. 

^•^-Sl^r 3* ^#Al7|SLS. ^-^--¥(128)* 31^*1-^ 3)<H AJJH- ^-A^*Vcf. 



^^m-i- ^^(1 ^-9.*}- 311 Al^}-, ^12 4;^ Al^> 43 ^ $}*y?>}7] 3H-¥-(116)fe ^ 

^^¥-(114)S.JfEl 3)^-£l^ ^3l-^(i/T)# ol-g-fbcf. ^^a-I, ^s)-^ 4^ « (114)^ ^i^ °J^^(11 

t^oll 2]?]- 3H ^J-^l^ rfc^ ^2)-^ofl ^-§-^0.3. 311, 312 ^ 313 Al^-s.^. ^ <^7l 

Ai, ±^ ^oj-^ ^3^^ o)]S. s.^ 50 cc^ 60HZ7V € ^ 



ol«K £ 9<H1 iA)^ ^- , t-?-(114)2l -g- t^<Hl Sl?l <a -*JaH21 ^p-Aj ^ ^.3)-^. ^ *L^. ^^l-ol 4-g- 

£ 11-& £ 9°fl £Al^ ^5)-^ ^r*i-?-(114)Sl a. av^ofl oi^j. hV^^i*}. ^ ^Al^si 3 JiLiEJLAl, eflf ^^(180). 
^^•¥-(182), a^ Ai<y- ^-^-¥-(184) ^ ^%1¥-(186)S ^^cl-. 

5L llofl xeaI^ 5))^ 7j-<y-«.( 180 ) ^ Aj =.«.( 182 )^. £ io<H] £A^ efltffl 7j-<y-^.( 150 ) ^ ^ 152 )2f z}z\- ^ 
sf-H-S. oj-l-o,] cfl^. a|.^1^- Ajtg^- ^sf^ ol nfl, cfol^.c( D2 )^ £ io<^l £A]^ cfo] ( Di pj-^AlS. 7j- 
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^ lHl-¥-(184)fe ^^-(182)^*1 ±7$ ^oM; t'lSsH ^^^^-(186)3. o} 

-ft ^ ^-a- ^"^-¥-(184)^ cM3.i=(D2)^ -S^l ^^s)fe 1J#^ £fe ^1^-»(R8 ^ R9), ^*J-(R9)^ 

<a^s]^ 0 o^l- £fe XlM t}°1.2.S(ZD), X]M cfoJ^sCZD)^ 0^=4 ^^-¥-(186)31 a}o)o\] c^s)^ x\ 

4- 



^^-¥-(186)^ ^ ^"U" 1^^(184)3.^ #3*l^r ^ #<?H -g-^sH ^/iS iS^l *3-5>:iI, ifl^ ^Jf 
♦ #^^V0UT3l: -f-Sll *)H-?-(116)S. <*[|?IH1, Sl-fj- ^EflS] ^<y-(VsH XjS 3S^£|r *1 ^HW 

Eig^^EKQl)^ + $]%5)o], #^^V0UT3^- ««| S-ff- ^EflS] ^o}-J3f ^.<at!- fl-tf ^Efl2] ^^47]- XM^- 
(116)S. #^^4. °1 nfl, ^l^-?-(116)^ #^^]- 0UT3-§- J§-$\ "m^x: ^H3!S t 1 ^* ^ ii ^U" 

2] ^aHM- 50Hz?]7> 60Hz?l7>l: <H*\?£ ^ °1* ^«fl. ^^H 1 -^-(186)^ ^ #<g-3|- 

«- ^xr ^€^^E1(Q1) ^ H?l^liEl(Qi)2l zmt\<% ^(VCC) >M-°H <g^£)^ ^(RllHl <i\n 



£ 9°1| i^l^ a. ^-^ch] 33 ^ c^ig^ 0.3. -^3]-€rl-7| fl«fl, ^EflS) -SrJE-t- c] 

^1^(120, 122, 124 ^ 126)^ t^ig- *§Efls) sfl^sl-fe wl^cf. o|-eM, ^<^«.(i 16 ) fe ujjn 

^-&(120, 122, 124 3? 126)^^ #^E]^ c^x]^- ^e)]2] c^HJ-ajo. 3. 



^"a-sj ^<H«)-J1, ii ^oj-o] ^|^o) efl»g<g nfl^ ±^ £<$cq HV ^7l(T/2) Afl-g-*!- ^^o] 7fl 

#^2l 3l4 



-a^t!: «l-4 ^-ol, t^^l ^t!: 7><g 1-el-i- ^1^ Xl°1 "o v ^ ^ 2]^.s.^-^ o]7]-5l^ i 

^fl-?- ^ -SrS ^f£t ^ a)^ 7><g i»l =frH «VAg^. 3)iSj-Al7|^A) 01^7} Al^}-^ nfl«^ 

n<S *e1^ ^zj- ^ E<>1 ] o>^^ O.S. S'jAl^ ^ ojjl, iWlSj^r ^^^=* xZJl, §&|7]2) ^-^ 



(57) *?]^ 

^T 1 ^- 1. 

7f1 ^^it!- EM SHI" 5U°H, aj^ 7><1 if^^ ^ 

^^-slfe ♦&! ^ 0 J-^ X|<H^ 7>^ i-ei« ^ *m ^)<H w 0 v^<h] %l^Ai, 
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(b) #7l ±^ #<&2\ eUt^l XU ±^ efltJolelJ! ^5)^, X]l ±7$ X\£ D>Cf #7) ^j-o) 

71- i^S) S-a S) nfl^l X]2 #7l ii #7l 1-el ^<a-O.S.Ai #7l ^-.g ^tg. 

°11 <2?fl; ^ 

(c) #71 ±+ ^i^Sl ell'gol #71 X]2 ±^ 5H]t°le}-jil ^S^, $l ^ nfcf ^.^tb #71 *l#2l 
-8:£7> #7) i^Sl ^a)- ^£71- ^ nfl^l, #7l dli ^Sl u]| OV D>Cf X|3 A] # ^^nj. #7] .a.^ 

^■y-a- #71 t-ei ^-e.^ #71 ^-1 7-i*j-ofl ^^-s>fe ^Tim ^Hl^Jl, 

#7] H-l *1#2l ^ £7> #7] 33. S. S ^ £o1] e^^-ofl n^-ef, #71 (b) <a-7fl^ #71 Xl2 ±^ Al^ft ^7^ 

7lJl #71 (c) £31^ Xfl3 ^Al^lJT, Aj-7] XU 4;^ Al^ Aj-7] A^ o^o] ^-g. 

^ ^1^ 7><1 felf ^ XM #<g. 
2. 

m #°ii xi<h^. #71 (b) 

(bl) #71 ^U^l zjltol #7l XU ^ efl-Solei-ji ^•^•s]^, ^7] «g-<g t^s} ^ ^.suit} 3£ 

7># ^sRr ^7)1; 

(b2) #7| T^o) ^-£7]. ^! ^ ^£^.4 ^ 3&^5)^, #71 Xl2 ±^ A]^ A] 7] J7, Aj. 

71 X| 2 A)^ ^-^ #71 ii ^oj-j. #7| ^-<g 7^J-O.S. *#*|-te Cj-Tj]; 

(b3) #71 «J"<S T^J-^ ^£71- #7l XU -gr-EiL4 3*] #± % O.S. ^-^51^, a o V 7 ) Xl2 ^ ^-A^lJL, 

#7^ #7l Xl2 ±^ ^ #7l ±i AJ-7I 7i*J-o.s. ^Tfl; 

(b4) #7l (b2) SL^r #71 (b3) #7fl^°ll, #71 ^-1 7^Voj ^. £7 ^ #7] ^Jo) ^ ^ s.^ ^£0]7l-# ^^}JL, # 
71 ^1 ^1#2l ^£7f a o V 7] ^^o^ jgal- -£-517)- o}^ ^=1^, #7) (bl) #7^1 ^1^^^ ^7l|; ^ 

(b5) #7) it<& ^1#^1 ^:-£7> #71 ^3}- S-S ^rS*?] ^AS ^r^Sl^, #7l ^"1 7-l*J-O.S.al #71 rti 

^i aj-71 xi 1 ±^ a]^. ^.o> f^Ai^ ^^i- ^«i*>fe ^3 -a- ^-^^.s n±= 7><s i-e^ ^ti- XH 

3. 

^1 #°H xl^i, #7] (c) ^Tilfe 

(cl) #71 ^i^-Sl 5fl«iol #71 X12 ^ ^\^o)s}jl a 0 V 7 1 ^#^1 ^£7l- Xl2 -&5LJ±Cf ^ °- 

7>1- ^r'3-e>^ ^7^1; 

(C2) #7l ^1#S1 ^5171- #71 X12 ^ ^£^.4 ^^r 5!A£ mail's, AJ-7I Xl3 A] ^7>Al7lJl, ^7> 

?1 #71 X13 Al^i -^olofl'LV Aj-71 4^ ^«a-* Aj-71 ^<g 7l*J-O.S ^t>}3L, #7) (cl) ^TflS. ^1^^^ ^Tfl; 

(c3) #7l *1#2l -Sr£7> #7l XI 2 -&iiL4 3 X] go. O.S. ^^-51^, #7l -^<S T-^J-21 ^-£7^ Xl3 ±^ 

^^7}^ 

(c4) #7l ^%v°l *£7> #7l XI 3 ^ -grSLJicl- a]^. ^ ^s]^, #7l Xl3 Al?Kfr #iAl ?1 ji, #± 
€ #7] X]3 ±^ Aj^V -g-OVo)lDV #7] ^oj.^- Aj-71 SI 7-l#o.s ^-^>Jl, #71 (c3) ^TflS. ^I^5>^ ^Tfl; 

(c5) aj-71 ^ ^1#21 ^£7> #71 X13 ±.*i -£-5LiL4 al^l g^. 53 o.^ ^5)^, a o v 7 ) ^3 ^ x\7}-£ #±a] 
7 J4;S #7l X]3 A]7i ^-o><Hl°}- a 0 v 7 i ^ ^<y-# a o v 7 ] ^.g a^J-o.s ^^-^^ ti:Xl; 
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(c6) ^71 (c5) ^l^ofl Aj- 7 ] ^-«a ^*J-S] -8r5L7|- Aj- 7 ] ^zj- ^S. £r-£°l7]--t J&^JL, <#7] *]tg-3| 

£7} Aj- 7 ] ^ -8:i7> 6>\d 53 .2.3. ^"71 (c5) 1^7flS. a] #74|; ^ 

(C7) ^"<1 aj^-S] £-£7} #7] dt^o] S-H -fri?! 3} -2.3. ^5|^, -#71 7H V -2-3.2] Aj- 7 ] 4li *i<y- 

#71 Afl2 -SrSfe Aj-7] *fll ^£^.4 ^"71 ( C 4) ^oHAi Aj- 7 ) ^3 ^ a] ^ T^a]^ Aj- 7 1 ( 

c5) &7\M*\ ^"7] 5*113 ^ ShM?! ^Jtcl- 33 * ^-2.3. a]3 7><I #3 Aflo] aj-rf. 

3^ 4. 

^12 * *ii3 sa^-H. ^sl^ <# 7 ] 7>«a 1-32] ^> 

3-2-3. sj-fe *]*] 7><S f-ell- Aflo] « 0 v^. 

^T 1 * 5. 

*H *<H] -$7) m A]^ 5T( OJ7H. Aj- 7 ] iih ^oj-o] ^7l§ SjDl^Cf.)Ol Jl, Aj. 7 | f7f^ Afl2 

^ A|7j-^ T^lJl, ^-7] Tj-i^ a]^ .0.61 33 -g- H^lOg. 7><1 l-e]» ?m 4<>] «JW]. 

^t 1 * 6. 

*fl4 ^H) SW-M. Aj- 7 ] *fll A]#£ 5T (oj7H, Tfe ^7] ii Ai^o] ^ 7 ] # ^nlt!;Cf.)olJ7, ^7} ^ 7 }Q 3 

^3 aItJ-^ T/4°lJl, Aj. 7 l ( c4 ) la-Tflofl^ *!13 ^ 7T/2X(^7]a], X ^r T/2# ^Tj-S] 7 fl^» 

sqnl^cfjolji, aJ- 7 ] (c5) c^oflA] ^13 3T/2X<?] tItJ 7 ><1 »&|» # 

7. 

all 2 ^H] Si°1 A 1. ^"71 7 ].<g f.^^ ^^j. ^o] « 0 Vtf^ 

(d) ^-7l (b5) ^r^l^ofl, a£ 7 ] 41 ^ a|tJ. D >cf Aj-7) ^-.g 7^*J-o] ^1; 

(e) <#7] (d) <&7iHH ^£7} Aj-7] i^Sl ^^1- ^r£iL^ ^^&7l-l- #7] ^^7} ^7] ±^2) 

*£iLcf ^7.] ^sl<3 ^7) (d) ^JflS ^l^^fe ^71); ^ 

(f) A o V 7l (d) ^TlHH -2:^7} <#7] £l$2) ^ z}- -g.S.Jiu} 7^^- ^ O.S. ^5|^, Aj- 7 ] 4i7g a] 

53 # s.^i o. a ^ 7]-<S i-el* 7^^ ^1<H « 0 vrf. 
8. 

XI 3 %H1 SloW, ^"71 7 >ta # e1# ^1<H « c v^^ 

(g) A o V 7l (c7) ^Tfl^o)!, Aj-7) ^1 ±^ AlTj- D >l4 Aj-7] ^-<g ^ ^^b}^ ^7j]; 

(h) ^71 (g) ^7fl<H)Ai ^7.^ ^.£7]- Aj-7] ^^o] ^3}. s. a ^ J! j.5).-7).s. ^-^-g>Jl, Aj-7] ^£7> Aj- 7 ] 
4l5j2] S-S ^£1- 24s]Al 7j O.S. ^^-El^, AJ-7} ( c3 ) cJ^ )S 7]^Hl-fe ^;7ll; ^ 

(i) A o V 7l (g) ^7^1<HlAi #7-^ ^-£7} AJ-7) i7jo| ^3)- 3- K 5-£f ^J2fsl-^ 7j 0_ S AJ-7] ^1 A] 7_V 

A o V 7| 7^*J-O.S. AJ-7] ^J-a-S] ^-^--g- #^-A]7]^ ^r7))l- ^H]S>^ ?j -g- £^IO ? _ 3!^ 7f<g f-E]# 

?]ev Aflo] «J^. 
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^T 1 * 9. 

7)17 # 3i*r A8 *<H1 9l°l*\, #7] ^ S-K -grSLfe 

i£7l2l-£ ^l^-^-E) X)4 Al^J-o] ^JJf£)7l ojxjo)] ^4 ^ f££ -g^SlJl, #7l -M^-T^ #7] ^4 ± 

^ ^1^-°1 nfl *ll5 £-.£3. ^^S)J7, 

#7) ^15 di^ -frS-^ #7] ^14 ^ ^r5LJi4 aj^ -e.^ o.s. sVfe 7><H-e^l- ^l* t)H 

^T 1 ^ 10. 

*I12 # £fe ^13 *<H] SI°1^, #7l a]^ 7>^ t-£|« 3$ #11-8: *r*8*Hr €3 *fl<H #*H 5U°H, 

#7l <a^^. s ^.Ei ell t^- «ts>3i, ^-t^ #3*Hr 

^-71 §1 ^*J-2l #§]*Rr 

#7] -&J51-I- 4>7l A I i^j ^£21- HlJEsJOl, UliH^ ^41- 7)]l HlS^-; 

#7l -S- 7] i^si ^ s-s. -fr-Si^ Hijasi-3i, Hla^ *)12 al^; 

#7l #7l 7fl2 ^ ^JES}- tilJEs>Jl, HlS^ #^Sl-fe 7)13 

<%7] -t^^ ^£1 #7l 7)13 4^ -&S21- Hl3E^ #3*Rr *f|4 HlS^-; 

#7] *lll, #7) ^12, -8-71 *))3 ^ #7l ^4 a|JiI-?-i-S-?-El oj^sv a|H7^ ^4*4 #7| ^4^1 -g^sM ^ 

#7} OJejJji.J^e] Aj.7] ^ ^-7] ^3 ^U^l -^-71 1-el ^<y- AS ^ ^. 7] ,£<g ^ 

#AJsL #3*Hr ^al^ ^1-fe al^ 7><I #&|!- TflcH ^]. 

11. 

5<«io SI<>1^, 3^ 7><g l-el« #3 *ti°l #^lfe 

#71 o^^ttel ^7} ±± ^oj-o^ ^^9\ ^-<a^l ^ #7l ^H^-S. 

^ Cl ^Hl^ui, 

#7) 7flol^ s.^ el #^sl^ Al^l- ol^H #^«r #71 ^4^r°fl -§-^H #7] 7)11 Al£, AV 

71 ^12 ±^ ^ #7] 7)13 ^ a]tV^ 7^1#S>fe s-ajo.s S>fe 711 ^ ^ ^)^ t)H #^1. 

12. 

*iiio #<hi 5i»i^, #7i ^<a- ^-t^-^ 

#71 <y^-?-s.-¥-Ei <a^*i #7i d°j-* #<a-Ai7Ui, ^^^>^ 7 j.<y.«.. 

#71 #<#« ^^-S>J1, ^= r ^ %m ^ 
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XI 5 ^u]s>^ ^fc^ 7><1 l-ei# #3 

13. 

^71 7j-oj € ^ -§>j7, 3 = 3 f^s}^ 

4 V 7] ^H-^fe -8-71 ^sL^E) #71 #^*Br ^t^AS 7>1 »&|» ^ Jfl 



5--^ 1 
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